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DETAILED ACTION 

1 . The office acknowledges the receipt of the following and placed of record in the file: 
Request for RCE and Preliminary Amendment both dated 5/5/04. 

2. Claims 1-2, 5-6, 10-13, 15-16, 19-20, 24-27, 29-30, 33-34, 38-43, 45-47 and 49-52 are 
presented for examination. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-2, 5-6, 10-13, 15-16, 19-20, 24-27, 29-30, 33-34, 38-43, 45-47 and 49-52 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's admitted prior art 
(hereinafter AAPA) in view of Ashuri U.S. Patent 5,652,530 (hereinafter Ashuri). 

5. As to claim 1, AAPA substantially taught the invention as per claim 1 including: 

a. a clock source for supplying a first clock signal [17 figure 1]; 

b. a pluraUty of output circuits each of which receives and outputs a respective data 
signal, each said output circuit operating in response to a respective appUed clock signal 
[13a-13n figure 1]; 
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AAPA does not expressly teach a plurality of adjustable delay circuits for receiving said 
first clock signal, each said of adjustable delay circuit providing a respective delay first clock 
signal to a respective one of said plurality of output circuits, wherein each adjustable delay 
circuit contains a programming circuit for programming a respective delay to be appUed to the 
respective clock signal, and wherein each programming circuit contains at least one fuse element 
for programming. 

In summary, AAPA taught using a single delay for a clock for a plurality of output 
circuits wherein each output circuit has different data signal coupled to it input. The single delay 
of AAPA is not expUcitly described in detail. 

Ashuri, teaches a single output circuit having its own adjustable delay (delay shifter 310) 
providing a respective delayed first clock signal (fi-om extemal clock 321) to an output circuit 
(flip-flop 350), wherein each adjustable delay circuit contains a programming circuit (fiises 520 
and capacitors 530) for programming a respective delay to be appUed to the respective clock 
signal, and wherein each programming circuit contains at least one fuse element (fuse elements 
520) for programming [figures 3 and 5 and corresponding text]. In summary, Ashuri teaches an 
apparatus having a particular data signal for an output circuit that also has an associated 
adjustable delay [col. 1 lines 47-52]. The invention of Ashuri ensures that a clock signal is 
delayed by an appropriate amount relative to a delay with associated data signal. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify AAPA by removing the single delay of AAPA and placing a delay as taught by Ashuri 
for each output circuit into the respective clock line because both AAPA and Ashuri are directed 
toward placing delay into a clock signal. In making the modification the delay for each clock 
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would be equal to a corresponding delay of the data signal. Therefore, in making the 
modification using the teachings of Ashuri into AAPA would suggest to one of ordinary skill 
that the each of said respective data signals would be output by said plurality of output circuits at 
substantially the same time. This modification results in the appUcants claimed invention. That 
is, each output circuit has it own associated adjustable delay circuit that is equal to the total delay 
for each data signal Une. An artisan would have made the modification because Ashxiri teaches 
that in his invention that a clock signal will (and should) be delayed by an appropriate amount 
for each data signal. Ashuri further teaches that the adjustable delay for the clock is desirable 
because it allows the data signal to be sampled at an appropriate time and that the delay is 
adjustable to accommodate different amounts of propagation delay for a particular data signal 
[col. 1 Unes 21-60]. 

6. As to claim 2, AAPA combined with Ashuri taught the data output apparatus according 
to claim 1, described above. Ashuri further taught wherein each of the output circuits has an 
associated output data hold time, the timing of which is adjusted by the delay of a respective 
delay circuit [figure 3 col. 3 lines 13-23]. Ashuri teaches that the delay added should correspond 
to the delay in the particular data line. 

7. As to claim 5, AAPA combined with Ashuri taught the data output apparatus according 
to claim 2, described above. As to claim 5, AAPA teaches that the output circuits would be 
connected to data output terminals because the output circuit are used to place output to a 
memory device thus requiring output terminals [page 2 Unes 1-2]. AAPA together with Ashuri 
do not expressly disclose wherein the delay of each of said adjustable delay circuits is adjusted 
such that time of said data hold time of each of said output circuits is substantially coincident. 


Application/Control Number: 09/575,456 Page 5 

Art Unit: 2116 

However, because the delay as taught by Ashuri is now implemented in each clock path wherein 
each of the adjustable delay circuits is adjusted accordingly. Each output circuit signal path 
length differences and other timing aberrations caused by the circuit topology within the chip, as 
described by AAPA, are now compensated by the modification with Ashuri. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to make the data 
hold time of each output circuit is now substantially coincident because doing so would allow the 
pluraHty of data signal to be aligned, which is desirable in AAPA to reduce the time to output the 
data to a device. 

8. As to claim 6, AAPA together with Ashuri taught the data output apparatus according to 
claim 1, described above. AAPA combined with Ashuri further wherein each of said delay 
element comprises: 

a. an input (input to delay shifter 510) for receiving said first clock signal [Ashuri - 
figure 5]; 

b. a plurality of delay elements (capacitors 530), each of said delay elements providing 
different respective delay to a signal appUed thereto [Ashuri - figure 5 and corresponding 
text]; and 

c. a switch circuit (control lines for selecting fiises 520) for selectively causing a 
selected one of said delay elements to delay said first clock signal and apply a delayed 
first clock signal to respective output circuit [Ashuri - figure 5 and corresponding text]. 

9. As to claim 10, AAPA together with Ashuri taught the data output apparatus according to 
claim 6, described above. Ashuri further taught wherein said switch circuit comprises a plurality 
of switch elements (selecting control Hnes to select fuses 520) respectively coupled to said 
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plurality of delay elements (capacitors 530), one of said switch elements being selectively 
enabled to apply said first clock signal to its respectively coupled delay element [figure 5 and 
related text]. 

10. As to claim 1 1 , AAPA together with Ashuri taught the data output apparatus according to 
claim 10, described above. Ashuri further taught comprising a programmable circuit for 
programming which of said switch elements (control lines are selected to enable/disable the 
fuses) is selectively enabled [col. 3 lines 47-53]. Ashuri suggests that a programmable circuit is 
user to selective enable switch elements by disclosing that that control Hnes may be used to allow 
a user to select fuses. 

11. As to claim 12, AAPA together with Ashuri taught the data output apparatus according to 
claim 1, described above. AAPA further taught wherein the output circuits are output buffer 
circuits [AAPA - figure 1]. 

12. As to claim 13, AAPA together with Ashuri taught the data output apparatus according to 
claim 1, described above. AAPA further taught wherein each of said output circuits receives and 
outputs a respective data signal from a memory array [figure 1 and pages 1 line 1 1 through page 
3 line 2], 

13. As to claims 15-16, 18-20, 24-27, 29-30, 32-34 and 38-40, AAPA together with Ashuri 
taught the claimed data output apparatus therefore they also teach the claimed processor based 
system and the claimed memory device. 

14. As to claim 41, AAPA taught a method of providing data output signal comprising: 
a. receiving a plurality of data output signals at respective output circuits [figure 1]; 
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b. operating said output circuits in response to respective applied clock signals to make 
data output signals available at the output of said output circuits [pages 1 line 1 1 through 
page 3 Une 2]. 
. c. providing a first clock signal [clock 17, figure 1]; 

AAPA does not expressly teach generating each said respective appHed clock signal from 
said first clock signal, each respective apphed clock signal having a respective adjustable delay 
relative to said first clock signal. 

In summary, AAPA taught using a single delay for a clock for a plurality of output 
circuits wherein each output circuit has different data signal coupled to it input. The single delay 
of AAPA is not expUcitly described in detail. 

Ashuri, teaches a single output circuit having its own respective adjustable delay (delay 
shifter 310) providing a respective delayed first clock signal (from external clock 321) to an 
output circuit (flip-flop 350), wherein each adjustable delay circuit contains a programming 
circuit (fiises 520 and capacitors 530) for programming a respective delay to be applied to the 
respective clock signal, and wherein each programming circuit contains at least one fixse element 
(fuse elements 520) for programming [figures 3 and 5 and corresponding text]. In summary, 
Ashuri teaches an apparatus having a particular data signal for an output circuit that also has an 
associated adjustable delay. The invention of Ashuri ensures that a clock signal is delayed by an 
appropriate amount relative to a delay with associated data signal. Ashuri fiirther implicitly 
teaches that anti-fixses would be appUcable to his invention because in using fiises one of 
ordinary skill would have readily recognized that anti- fiises would be just as effective in 
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selecting the delay amount either in combination with fiises or in substitution of fuses. 
Therefore, using fuses and/or anti-flises does not depart from the scope of Ashuri's invention. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify AAPA by removing the single delay of AAPA and placing a delay as taught by Ashuri 
for each output circuit into the respective clock hne because both AAPA and Ashuri are directed 
toward placing data into a clock signal. This modification results in the apphcants claimed 
invention. That is, each output circuit has it own associated adjustable delay circuit. In making 
the modification the delay for each clock would be equal to a corresponding delay of the data 
signal Therefore, in making the modification using the teachings of Ashuri into AAPA would 
suggest to one of ordinary skill that the each of said respective data signals would be output by 
said plurality of output circuits at substantially the same time. An artisan would have made the 
modification because Ashuri teaches that in his invention that a clock signal will (and should) be 
delayed by an appropriate amount for each data signal. Ashuri further teaches that the adjustable 
delay for the clock is desirable because it allows the data signal to be sampled at an appropriate 
time and that the delay is adjustable to accommodate different amounts of propagation delay for 
a particular data signal [col. 1 Unes 21-60]. 

15. As to claims 42-47 and 49-51, they are rejected on the same basis as set forth 
hereinabove. 

16. As to claim 52, AAPA together with Ashuri taught the data output apparatus according to 
claim 1 as described above. Ashuri further teaches wherein each of said delay circuits 
comprises: 

a. an input for receiving said first clock signal (input to delay shifter.) [figure 3]; 
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b. a plurality of delay elements (capacitance 530), each of said delay elements providing 
a respective delay to a signal applied thereto [figure 5 and col. 3 Unes 44 et seq.], 

c. a switch circuit (fuses and circuitry, which is not shown, for programming the delay) 
for configuring said delay elements to provide a selected delay to the delayed first clock 
signal [figure 5 and col. 3 lines 44 et seq.]. 

In summary, Ashuri further taught an input for receiving a clock and the delay elements 
provide a respective a selected delay for each circuit. 

AAPA together with Ashuri do not expressly disclose that each of the delay elements 
provide different respective delay. Ashuri does not detail the value of the delay elements within 
each delay circuit. However, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the teachings of AAPA and Ashuri to use delay circuits with 
delay elements such as those taught by Ashuri wherein each of the delay elements has a different 
respective delay. The teaching of Ashuri would suggest to one of ordinary skill in the art that 
delay values in the delay circuit may be of differing values. One of ordinary skill would want to 
use differing delay values to apply both coarse (large) and fine (small) delays. Doing so would 
allow a wide range of delays to be used with desirable accuracy. 

Conclusion 

17. Any inquiry concerning this communication or earlier communications fi'om the 
examiner should be directed to James K. Trujillo whose telephone number is (703) 308-6291. 
The examiner can normally be reached on M-F (7:30 am - 5:00 pm) First Friday Off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (703)308-1 159. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed apphcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

James Trujillo 
June 9, 2004 


PRIMABV EXAMINER 



